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Indian Standavd
METHODS FOR SPECTROGRAPHIC ANALYSIS OF HIGH PURITY ZINC AND ZINC BASE ALLOYS FOR DIE CASTINGS

( First Revision )
0. FOREWORD

,O.l This Indian Standard ( First Revision ) was adopted by the Indian Standards Institution on 21 February 1983, after the draft finalized by the Methods of Chemical Analysis of Non-Ferrous Metals Sectional Committee had been approved by the Structural and Metals Division Council. 0.2 This standard was published in 1963. In this revision, intermittent arc method has been retained but the time consuming oxide arc method for the determination of impurities previously included has been omitted. Condensed-spark method is recommended for determination of alloying constituents, such as aluminium, magnesium and copper. For methods of sampling reference has been made to IS : 8816-1978*. 0.3 As broad range of equipments are available it is not possible specify completely all electrical conditions in spectrographic technique. to

0.4 In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS : 2-1960t.

1. SCOPE 1.1 This photographic
standard methods covers spectrographic methods involving as well as direct reading instruments for
analysis of

*Methods for selection and preparation of samples for spectrographic zinc and zinc alloys. *Rules for rounding off numerical values ( revised).
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quantitative determination of aluminium, copper, magnesium, iron, lead, tin and cadmium, in the ranges as specified in -1s : 209-1979* ( Grade Zn 99.99 ) and IS : 713-19811_. 2. SAMPLING 2.1 The samples should be drawn and prepared in accordance with the methods described in the IS : 8816-1979:. Sample mould conforming to the dimension of spectrographic standards are necessary to produce castings that are homogeneous, free from voids or porosity in the region If the standards are in to be sparked and representative of the mould. the form of rod, sam,ples should be chill cast rods, of the diameter of the standard and 8 to !2 cm long, of which the ends shall be reduced by machining to 4 to 5 mm diameter for a length not less than 5 mm. Alternatively electrodes with ends prepared in the form of a truncated cone the smaller diameter of which is 5 mm and side 10 mm may be used. If the standards are in the form of disc or rectangular blocks, samples should be of similar fdrm. In this case counter electrode of silver or graphite in the form of truncated cone as described above should be used. It is very important to note that for the determination of aluminium the face; of the samples are surfaced to a `mirror' finish. 3. APPARATUS 3.1 Spectrograph - Any spectrograph capable -spectrum from 200 nm to 500 nm with a dispersion 1.3 nm per mm is suitable. of producing a at 300 nm of about

3.2 Source Unit - A source unit capable of producing ac intermittent arc and a simple condensed spark discharge will be suitable. 4. METHdDS 4.1 Intermittent AC Arc Method for Impurities

4.1;1 Excitation - A condensed low voltage arc is initiated between metallic electrode, the triggering of the circuit being done with the help of a high frequency spark. Typical circuit conditions are given below: Operating approx. __:Discharge Voltage current 460 V rms; Peak output voltage 600 V

15A MUX.

*Specification for zinc ( third revision ). jSpecilication for zinc base alloy ingots for die casting ( second rchion ). $Methods for selection and preparation of samples for spectrographic zinc and zinc alloys.

analysis of
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Current control is effected with the help of stepped capacitance, inductance and resistance ranging in values 10 to 120 pF, 0.015 to O-5 mH and 0 to 20 0 respectively.

A smooth
varying the

discharge
auxiliary

across the analytical gap in the circuit. 0.02 mm 2.0 mm 4.0 mm a) Current

gap

is obtained

by

4.1.2

Typical

Experimental

Conditions

Slit width Slit length Arc gap Source setting plate

in working 50 PF

gap 5A grain speed

b) Capacitance Spectrographic

Blue sensitive, fine emulsion of .medium and contrast 10 seconds 25 seconds Photographic spectrograph*

Pre-arcing Time Comparison

period lines JPb \Zn 405.78 429.29 nm nm

of exposure

/Cd 22880 nmt 1 Background 228.50

nm

J Sn 317.50 nm$ 7, Background 3 17.20 nm j Fe 37 I.99 nmS; (Zn 429.29 nm J Fe 404.58 nmj! ]Zn 429.29 nm J Cu 324.75 nmT[ j_ Background 325.00 J Cu 296.12 nm** J_ Background 295.80 nm nm

*A medium spectrograph will be most suitable. tWhile it is known that arsenic in significant amounts will interfere, it is unlikely to be present in such amounts. $In Zn Al 4 cn 1 of IS : 713-1981 Specification for zinc base alloy ingots for die casting ( second revisron ). a diffuse copper line interferes, the intensity at 1 percent copper corresponding to 0.000 5 percent tin, approximately. EjIron content < 0.005 percent. l\Iron content > 0.005 percent. VCopper content ( 0.002 percent. **Copper content > 0.005 percent.
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Direct Zinc Lead Cadmium Iron Tin Copper 4.2 Simple 334.50 368.35 228.80 344.10 { 371.99 317.50 224.70 Condensed The readers nm nm nm nm* nmt nm nm Method for Alloying by the Constituents simple condensed

Spark sample

4.2.1 spark. 4.2.2

Excitation Typical

is excited

Experimental Conditions O-015 mm 2.0 mm 4.0 mm 6.5 mm diameter counter electrode 10 000 v 0.13 mH Blue and green sensitive fine grain emulsion of slow speed and very high contrast 10 seconds 45 seconds Al 308.21 nm i Zn 307.21 nm Mg 285.21 nm i Zn 307.21 nm Cu 327'39 nm Zn 307.21 nm flat graphite

Slit width Slit length Spark gap Electrode Secondary voltage ( open circuit ) Added inductance plate Spectrographic

Pre-sparking Time Comparison

period lines

of exposure

*Iron content < 9005 percent. TIron content > 6905 percent.
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IS : 2599 - 1983 5. PREPARATION 5.1 The
reference calibration materials

OF CALIBRATION
curves are standard. drawn

CURVES
with the help of appropriate

6. PHOTOGRAPHIC

PROCESSING
plate is processed as per

6.1 In

case of photographic recording;, the procedure recommended in IS : 6010-1971*.

7. RECORDING

OF SPECTRA

Recording - It is recommended that the spectra in duplicate of the appropriate standards and of the samples for analysis shall be photographed on each plate distributing the spectra of the The ends of the individual standards and samples over the plate. electrodes should be machined between each exposure.
7.1.1 The densities of the appropriate line pairs are measured by means of a microphotometer and the density ratios calculated. Calibration curves are drawn for each impurity or constituent elements as the case be and from these the unknown percentages are determined. `7.2 Electronic Recordings - Primary standard alloys are not normally used except when a complete calibration is undertaken. Stability is such that this is only carried out at relatively in frequent it is recommended that a secondary standard intervals. However, should be excited at the beginning, middle and end of a batch of say 20-30 samples. From the average reading for the standard alloy appropriate small corrections for instrument drift are applied to the sample readings. Calibration curves are drawn for each impurity or constituent elements as the case be and from these the unknown percentages are .determined.

7.1 Photographic

*Recommended practice for photographic processing in spectrochemical analysi%
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INTERNATIONAL
Base Units
QUANTITY

SYSTEM

OF UNITS

( SI UNITS )

UNIT

SYMBOL II1 kg 8 A K cd mc,l

Length Mass Time Electric current Thermodynamic temperature Luminous intensity Amount of substance Supplementary
QVANTITY

metre kilogram second ampere kelvin candela mole

Units
UNIT SYMBOL

Plane angle Solid angle Derived Units QUANTITY Force Energy Power Flux Flux density Frequency Electric conductance Electromotive force Pressure, streqs

radian steradian

rad
S1`

UNIT

SYMBOL

newton
JOdr

N

I 1

N = 1 kg.mis" J = 1 N.m

watt weber tesia hertz s*emens volt pa seal

J w
Wb T HZ S V Pa

1 W = 1 J/s 1 Wb = 1 V.s 1 1 1 T = 1 Wb/m* s = 1 A/V V = 1 W/A I Hz = 1 c/s (s+)>

1 Pa = I N/m2

